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INTRODUCTION 
Physical activity may provide a number of important physical, mental and social 
benefits for individuals of all ages. By incorporating moderate amounts of physical activity, 
individuals can substantially improve their health and quality of life. Regular physical 
activity can reduce the risk of coronary heart disease, osteoporosis, and hypertension. 
Whereas an inactive lifestyle can lead to the incidence of disease and weight gain, only a 
moderate amount of physical activity ( approximately 3 0 minutes a day) is needed to obtain 
significant health benefits. Despite the benefits, a large percentage of the population is 
considered to be physically inactive. Estimates from the Surgeon General ' s Report on 
Physical Activity and Health U.S. Department of Health and Human Services (1996) indicate 
that more than 60 percent of American adults are not regularly physically active, and 25 
percent of all adults are not active at all. 
There is currently much concern over the declining levels of physical activity in 
adolescents. Studies show that nearly half of all American youths 12-21 years of age are not 
vigorously active on a regular basis. (U.S. Department of Health and Human Services, 1996) 
Because physical inactivity has been shown to track in the lifespan (Pate, Baranowski, 
Dowda, & Trost, 1996; Kelder, Perry, Klepp, & Lytle, 1994; Malina, 1996), it is important to 
help children establish a physically active lifestyle early in their life at childhood so it will be 
more likely to continue this lifestyle throughout adulthood. 
There are a number of opportunities available for children to learn about physical 
activity including physical education, recreational sports programs, YMCA's, and after 
school programs. These programs generally aim to expose children to many different types of 
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physical activity, and to help children gain skills and positive attitudes toward physical 
activity. Some school fitness programs have been found to have a positive influence on the 
activity level of the students and improve their health knowledge and habits at a time where 
habits are being established (Duncan, Boyce, Itami, & Paffenbarger, 1983; Harrell et al., 
1996). Less is known about the effectiveness of community-based programs. 
The Health and Human Performance Department at Iowa State University has been 
running a summer youth fitness camp to help promote active lifestyles among local children. 
The stated goals of the camp were to "provide an opportunity for girls and boys in grades K-
6 to participate in sports and related activities which would facilitate their physical growth, 
motor skill development, and physical fitness; and to develop knowledge and attitudes 
towards physical activity which will provide a basis for continued interest in physical activity 
and fitness. To accomplish these goals, the camp provided a highly active environment with 
the opportunity for the children to engage in various physical activities each afternoon in the 
camp. The participation in sports and sport related activity was intended to facilitate their 
learning of various motor skills, and the enhancement of physical fitness that are important 
for optimal growth and development. 
The purpose of this study is to determine the effects of a summer youth fitness camp 
on attitudes towards physical activity in school age girls and boys. The specific hypothesis to 
be addressed in the study are as follows: 
1. Participants in the youth summer camp will develop positive attitudes to 
physical activity. 
2. Participants in the youth summer camp will develop positive perceptions of 
competence and physical self-perceptions. 
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3. Participants in the youth summer camp will improve their aerobic fitness 
after completing the camp activities. 
4 
LITERATURE REVIEW 
The purpose of this literature review is to describe the importance of the proposed 
study and to provide a rationale for the methods that were used. First, I will describe the 
levels of physical activity in children and review research on whether physical activity tracks 
through the lifespan. Next, I will review the promotion of physical activity through the 
identification of determinants and outcomes from different types of interventions. 
Physical Inactivity in Kids: The Nature of the Problem 
Children are the most active segment of society but there is concern that children are 
not getting enough physical activity. Studies have monitored physical activity patterns in 
children during the school year, recess, and summer. These studies have shown that children 
seldom maintain heart rates greater than 160 beats per min for longer than 15 minutes a day 
(Siegel & Manfredi, 1984). MacConnie et al. found that moderately active children rarely 
exercise enough to improve cardiovascular health (MacConnie, Gilliam, & Pels, 1982). 
As children age, their physical activity level declines over time. One study found that 
total participation time at age 18 was 63% of that reported at age 15 (Dovey, Reeder, & 
Chalmers, 1998). Mean participation time for girls decreased from 7.5 hours to 4.3 hours a 
week whereas the boys decreased from 11. 7 to 7. 8 hours per week. At both ages boys spent 
more time in physical activity than girls. High levels of fitness in mid-adolescence may slow 
reductions in physical activity in late adolescence, however intervention is needed to promote 
. fitness into adulthood (Dovey, Reeder, & Chalmers, 1998). 
Data from large population studies indicate that activity levels peak in children at 
around 13 to 14 years of age, and then markedly decline (Riddoch & Boreham, 1995). 
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According to the Surgeon General's report, about half of American youths 12-21 years of age 
are vigorously active on a regular basis. Within these data, girls have a much lower rate of 
physical activity than boys. 
The reductions in physical activity with age closely parallel the increases in obesity 
observed among children. The National Health and Nutrition Examination Surveys found the 
prevalence of overweight youths ages 6 to 17 years to be 10.9% based on 95 th percentile and 
22% based on the 85th percentile from 1988 to 1991 (Troiano, Flegal, Kuczmarski, Campell, 
& Johnson, 1995). Increases in overweight have been documented among all sex and age 
groups over the past 20 years. 
To improve health and reduce the prevalence of obesity, it is important for children to 
develop regular patterns of physical activity. Unfortunately, there are many factors that make 
it hard for children to be active. For example, many schools have reduced the amount of 
physical education that children receive. The Surgeon General reports that daily enrollment 
in physical education classes has decreased from 42% in 1991 to 25 % in 1995 
(U.S.Department of Health and Human Services, 1996). Some schools also restrict recess 
time and prevent children from being active after their lunch period. Changes in the home 
environment may also be influencing children's activity habits. The popularity of computer 
games, television, and internet lead to sedentary lifestyles at home as well. Lack of parental 
involvement may also contribute to inactivity among children. 
Tracking of Activity and Fitness in Children 
The low levels of physical activity and high levels of obesity among children are 
· important because evidence suggests that these variables track over the lifespan. Pate et al. 
studied tracking of physical activity in children ages 3-4 yr over a three-year period. The 
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results provided strong evidence that physical activity tracks during early childhood and that 
less active children tend to remain less active than the majority of their peers (Pate, 
Baranowski, Dowda, & Trost, 1996). 
Other studies have reported a decrease in the participation time of physical activity at 
age 18 when compared to the age 15. More time was spent in physical activity at age 18 
when participants reported their fitness higher than their peers (Dovey, Reeder, & Chalmers, 
1998). 
Tracking of physical activity over 2 years beginning at 4 years of age varies with 
context of activity. Physical activity tracks at low to moderate levels during adolescence, 
from adolescence to adulthood. Competitive or recreational sport activities may be the major 
form of physical activity during childhood and adolescence. The low to moderate level of 
tracking of different activity indicators that include sport participation may develop the 
foundation for activity habits (Malina, 1996). 
Studies have also demonstrated that obesity and other risk factors also track over 
time. The tracking of obesity from childhood into young adulthood has been studied (Clark, 
W.R., & Lauer, RM., 1993). In a study by Clark and Lauer, tracking correlations were from 
0.58 to 0.91 for BMI depending on childhood and adult age. Sixty percent or more of the 
children with an upper quintile of BMI became adults with in the upper quintile or at least 
75% were in the upper two quintiles. This measure tracks from childhood into adulthood, 
resulting in obese children becoming obese adults. Obesity and low activity levels are 
associated with increased risk of chronic diseases. 
Measures of performance and health related physical fitness (strength, flexibility, 
motor fitness, aerobic power) track significantly through childhood into adolescence, but 
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correlations are low to moderate (Malina, 1996). Relative aerobic power in females was 
shown to decrease about 15 to 25% for children between the ages of 6 to 16 years. However, 
the fitness level in boys was not as effected by a decline in activity due to gains in muscle 
mass with age. At age 16, males are about 20 to 30% higher in aerobic power per kilogram 
than females (Sallis, 1993). 
Genetic, environmental and social factors may all be involved in tracking of physical 
activity. Early sport team involvement has also been found to be a predictor of sport team 
involvement in high school (Anderson, Lorenz, & Pease, 1986). The relationships over time 
were found to depend on level of intrinsic satisfaction and extrinsic rewards from their sport 
involvement. High intrinsic motivated children may experience a loss in self-determination 
and drop out of a sport where as children who place a high value upon extrinsic rewards may 
experience a decrease in intrinsic satisfaction from a sport. Thus, the nature of children's 
early experiences with physical activity can have a major effect on their subsequent interest 
and involvement. 
Promotion of Activity in Children 
Determinants of Physical Activity 
To better promote physical activity in children it is important to discover the factors 
that will maintain or discourage a child from staying active. Research on physical activity 
behavior refers to these factors as "determinants" but they are more accurately viewed as 
correlates since causal relationships cannot be inferred without experimental research. 
Social Cognitive Theory 
The predominant framework for research on the determinants of physical activity has 
been Bandura' s social cognitive theory (SCT), which suggests that behavior is influenced by 
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reciprocal relationships between an individual and the social and physical environments 
(Bandura, 1977; Bandura, 1986). Individuals who see themselves as capable of achieving a 
particular outcome (perceived self-efficacy) will expend more effort to achieve that outcome. 
Bandura distinguishes between efficacy expectations and outcome expectations. Efficacy is 
associated with beliefs that one can execute the behavior. Outcome expectations are beliefs 
that behavior will lead to a certain outcome, such as weight loss. A large number of 
variables can impact behavior, and the variables identified may affect boys and girls 
differently. 
Trost et al. (1997) used a SCT approach and assessed various demographic, 
environmental, and psychosocial variables as potential determinants of physical activity 
behavior in fifth grade children. The environmental determinants of physical activity 
included perceived physical activity habits of parents and peers, like or dislike of physical 
education, and access to programs and equipment. The psychosocial determinants included 
self-efficacy (support-seeking, overcoming behaviors, and competing activities), social 
influences and beliefs about activity outcomes. The strongest predictor of physical activity 
for the boys was self-efficacy in overcoming barriers along with beliefs regarding activity 
outcomes and participation in community sports. For girls' participation in community 
sports, self-efficacy in overcoming barriers, enjoyment of school physical education, and race 
were significant predictors. 
Competence Motivation Theory 
Another major theory that has been used to explain exercise behavior is competence 
motivation theory. This theory suggests that individuals will be motivated to pursue activities 
in which they perceive themselves to be competent and attempt to avoid activities in which 
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they lack competence. A key contributor to this research has been Dr. Susan Harter (Harter, 
1998). 
She has studied the various components of children's motive systems and the 
development of self-esteem from childhood to adulthood. She reports that four to seven year 
olds are able to make judgments about cognitive competence, physical competence, social 
acceptance, and behavioral conduct. Young children have a sense of self-worth that is based 
upon descriptive and concrete characteristics and is generally highly positive. As children 
move into middle childhood, scholastic competence, social acceptance, athletic competence, 
physical appearance, and behavioral conduct become specific areas pertaining to global self-
worth. Children become more aware of the social comparison for the evaluation of their self-
worth. The evaluations of self-worth at this age can be either negative or positive (Harter, 
1998). As children progress into adolescence, the evaluation ofself-worth becomes 
magnified and social comparison becomes more important. The critical evaluation from 
others and the social environment can develop into self-criticism and low self-esteem. 
Brustad has found perceived competence to be a strong predictor of each of the five 
dimensions of attraction. These findings provide theoretical perspectives about the relation 
of self-related competence perceptions in children and their motivation processes (Brustad, 
1993). 
Interventions on Physical Activity in Children 
Innovative programs are needed to increase physical activity levels in children. 
There have been a number of interventions designed to promote activity in children. In a 
recent review by Stone et al. (1998), twenty-two school-based and seven community studies 
were reviewed to determine the effects these programs had on physical activity. Most of the 
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studies involved elementary-aged children, grades 3,4,5, and 6. Many studies reported 
changes in knowledge and attitudes but fewer were able to demonstrate increases in physical 
activity or fitness as a result of these intervention programs. Oslo Youth Study had an 
increase in frequency of vigorous activity and cardiovascular fitness in 5,6,7 grade boys. 
Child and Adolescent Trial for CV Health (CATCH) resulted in an increase moderate to 
vigorous activity in 3,4,5 grade girls and boys, as well as an increase in out-of- school 
vigorous physical activity. Studies showing the greatest results used valid and reliable 
measurements and randomized designs with extensive interventions (Stone, McKenzie T.L., 
Welk, & Booth, 1998). A detailed review of several key studies is provided: 
The Cardiovascular Health in Children study was an 8-week school based 
intervention for third and fourth graders. The intervention included classroom-based 
instruction in the health education curriculum and regularly supervised physical activity. The 
intervention improved children's cardiovascular disease risk profiles (Harrell et al., 1996). 
Duncan et al. (1983) studied the relative effectiveness of a structured physical fitness 
program and compared that to regular organized activities for fifth grade students. The level 
of fitness was measured over a nine-month period and the results showed a significant 
improvement by the experimental group in flexibility, endurance and strength during the 
school year. The physical fitness program had a positive influence on the general activity 
level of the students. 
A study by Rowland compared a highly structured program to a less structured home 
exercise program. The first program was more successful with thirteen of the fourteen 
children finishing the program and an average of 9.2 children per session. In the other 
program, of 24 participants who were asked to participate, only five did and only 2 finished 
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the program. Some of the motivational factors identified that seemed to have an impact on 
the success of the program werethe location, time of year, enthusiastic leadership, goals, and 
parent support. The child's interest was influenced by the parent's encouragement and the 
achievement of goals. Location impacted the success of the program since children need 
transportation. Program time and frequency must be adapted to the parent's availability. 
Another factor was the time of year, spring was more successful than summer due to vacation 
conflicts (Rowland, 1986). 
Based on this review, physical activity can provide positive benefits when properly 
used. Activities should be developed to have a positive effort-benefit ratio perception. 
Children need activities that are high in benefit (fun and excitement) and low in effort (not 
based on adult abstract standards). Physical activities should help children learn fundamental 
skills. Developing these skills can be challenging and improve physical competence. 
Attainable goals should be set to motivate and challenge the children in the activity. 
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MATERIALS AND METHODS 
Participants 
Study participants included 3rd - 6th grade children who were enrolled in the eight-
week summer youth fitness camp sponsored by the Department of Health and Human 
Performance. The children ranged in age from 9 to 12 years and were in two separate age 
groups throughout the camp activities. Parents were informed of the nature of the study prior 
to the camp and were given an informed consent document to sign to allow their child to 
participate in the study. The consent form and study was approved by the Iowa State 
University Committee on the Use of Human Subjects in Research. 
Instruments 
Data were collected using three instruments: Children's Attraction to Physical 
Activity Scale (CAP A), Physical Self Perception Profile (PSPP), and PACER fitness test. 
Attitudes were assessed using the Children's Attraction to Physical Activity (CAPA). 
The CAP A measures are analogous to outcome expectancies in social cognitive theory 
(Bandura, 1977; Bandura, 1986). The CAPA instrument includes 44 items that measure 5 
different scales (liking of exercise, liking of games and sports, liking of physical exertion, 
perceived health benefits, peer acceptance). These scales were developed using open-ended 
responses from children about their interests in sport and physical activity (Brustad, 1993). 
The variables are recorded with four being the most positive response. The reliability and 
validity of the scales have been established in a number of studies (Brustad, 1993; Brustad, 
1996; Welk, Wood, Morss, & Pickering, 2000). Several studies have recently used the CAP A 
as an outcome variable for behavioral interventions in children (Ernst & Pangrazi, 1999; 
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Welk, 1999). It was hypothesized that children's attraction to physical activity would 
increase as a result of participation in the summer camp. 
Previous research has shown that attraction to physical activity is influenced by a 
· child's perception competence (Brustad, 1993; Halfon & Bronner, 1988). Therefore, 
Harter's perceived competence scale (1982) was included on the survey instrument. 
Perceived competence is an analogous measure to self-efficacy in social cognitive theory 
(Bandura, 1977; Bandura, 1986). 
Physical skills were assessed with the Children and Youth Physical Self Perception 
Profile (CY-PSPP). The original Physical Self-Perception Profile (PSPP) was developed for 
college-age adults. Subsequent work has shown the same scales to be relevant to middle 
school (Eklund, Whitehead, & Welk, 1997; Welk, Corbin, & Lewis, 1995) and elementary 
aged children (Welk, Corbin, Nann Dowell, & Harris, 1997). The CY-PSPP uses four scales 
(Sport, Cond, Body, Strong) that assess specific areas of the physical self and variables were 
recorded based on the response with four being the most positive. These perceptions are 
thought to impact a person's physical self worth (PSW) or self esteem (SE) (Eklund, 
Whitehead, & Welk, 1997). The scales from the CY-PSPP have been found to have good 
internal reliability with alpha levels ranging from .73 to .91 (Welk, Corbin, Nann, Dowell, & 
Harris, 1997). Studies have also shown the dimensions of the PSPP to be predictive of 
children's interest and involvement in physical activity (Welk, Corbin, Nann, Dowell, & 
Harris, 1997; Biddle & Goudas, 1996). It was hypothesized that children will improve their 
perceptions of competence and self-perceptions as a result of participation in the youth 
summer camp. 
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Cardiovascular fitness was assessed using the Progressive Aerobic Cardiovascular 
Endurance Run (PACER). The test simulates a progressive treadmill test in which the speed 
increases each minute. Instead of changing speed on a treadmill, the test requires subjects to 
run a 20m distance at a progressively faster cadence. Validation coefficients (R2) against 
measured VO2 max have ranged from .51 to .71 and SEE values from 5.2 to 5.9 ml/kg/min 
(Leger, Mercier, Gadoury, & Lambert, 1988; Liu, Plowman, & Looney, 1992). It was 
hypothesized that participants will improve their aerobic fitness as a result of participation in 
the youth summer camp. 
Procedure 
Participants enrolled in the summer youth camps were mailed information about the 
study along with other orientation materials. Parents were asked to bring completed informed 
consent forms with them to the first day of the camp. If the parents did not have them at this 
time, they were given another opportunity to complete this form at the start of the camp. 
Baseline (Pre test) assessments were performed on all of the children with signed 
consent forms on the second day of the camp. First the children completed a brief participant 
survey about their former and current levels of participation in adult organized sport 
activities and other sport camps. 
A questionnaire containing the CAPA and the CY-PSPP items were completed next. 
The purpose and instructions for the questionnaire were briefly explained and then children 
completed a practice question to become familiar with the format. Both instruments used a 
"structured alternative format" to decrease the tendencies for socially desirable responses (a 
sample of question format for 2 scales in the appendix). After the question was read, the 
students were asked to decide which of the two kids they are most like. Once they picked a 
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side they had to decide whether it is really true for them or just somewhat true for them. 
After this format was explained, the assessment questions for both the CAP A and the CY-
PSPP were read to kids to keep them on task. Administration of this survey took 
approximately 45 minutes. 
Later in the day, the children completed the baseline (Pretest) physical fitness test 
(PACER). This test is a multistage fitness test that was completed in one of the large teaching 
gyms in the Forker building. The children ran a 20-meter distance against a timed cadence 
provided by an audio tape/CD. Each minute the pace gets faster so the objective of the test 
was for the children to complete as many laps as possible. If the child could not reach the 
line before the next beep on two consecutive laps they were asked to move off to the side of 
the gym. The maximum number of completed laps was used as the outcome of the 
assessment. To avoid a possible learning effect in performing the test, the baseline test was 
repeated the following day and the second assessment was used for the baseline value. 
Follow-up (Post test) tests were completed in a similar manner during the last week of 
the camp. Data from all assessments were compiled and tracked using a unique participant 
ID number in order to manage the data. 
Analysis 
The study used a pre-post design to evaluate changes in attitudes, perceptions and 
fitness level over the course of the study. Because the camp may effect boys and girls 
differently it was important to examine gender as an independent variable. A two-way 
(gender x time) repeated measures Analysis of Variance (ANOVA) was used for each of the 
separate outcome measures to test the significance of the changes. If a significant interaction 
term was found it would indicate that males and females responded differently. If no 
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significant interaction was found, the main effects for gender and time could be examined 
independently. 
Because the PSPP and CAP A included multiple scales, the correct statistical approach 
for this design would technically be a multivariate mixed model (MMM) or a doubly 
multivariate analysis (Thomas & Nelson, 1990). The sample size was not large enough for 
this technique so separate repeated measures ANOV A were done for each outcome. Since 
the analyses were conducted on multiple dependent measures there is an increased risk of 
Type II error due to alpha inflation. To correct this, a more conservative alpha level of .01 
was selected. Because the lower alpha decreases the likelihood of detecting change in the 
various measures, effect sizes were calculated for all of the pre-post differences. This allows 
the magnitude of the differences to be examined independent of sample size. 
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RESULTS 
A total of 47 children (20 boys and 27 girls) participated in the study. The children 
ranged in age from 9 to 12. They were predominantly white but there was some 
representation of other ethnic groups in the sample (33%). Some of participants of the camp 
( 62%) had attended this camp in the past. 
The study used a pre-post design to evaluate changes in attitudes, perceptions, and 
fitness level over the course of the summer camp. Some children were missing on the pre 
test (9) and other children missed the post test (7). The results were based on the 38 
participants with complete data at both time points. Attendance was recorded everyday at 
camp. The majority of children (88%) were at camp each day. 
Alpha Reliability of Scales 
The instruments have all been previously validated but some preliminary analyses 
were conducted to test the instruments for the sample population. The alpha reliability of the 
scales for the CAP A and PSPP were examined to ensure that the items were reliably 
assessing the specified constructs. The analyses were conducted for both the pre and post 
tests to check for consistency in these scores. The low alpha scores for the Liking of Exercise 
(.22) and Importance of Exercise (-.26) scales were attributed to individual items that were 
not conceptually similar to the other items. These items (numbers 24 and 38 - see Appendix 
A) were removed from the scales to improve the reliability of the scale. The final alpha 
values for the CAPA scales ranged from.05 to .83 (see Table 1 ). The internal reliability of 
the original CAPA subscales have been found to range between .67-.78. (Brustad, 1993; 
Halfon & Bronner, 1988). Removal of some items was also done in these early studies to 
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improve the reliability. The reliability of the perceived competence scale was high (alpha 
>.80 for both trials, see Table 1). 
The alpha scores for the PSPP scales ranged from .68 to .88 (see Table 1). Removal 
of specific items would not have improved the reliability scores so all items were used. 
Previous studies have also found the scales from the CY-PSPP to have similar internal 
reliability with alpha levels ranging from .73 to .91. (Welk, Corbin, Nann Dowell, & Harris, 
1997). 
Table 1. Alpha reliability of the PSPP and CAP A scales 
Variable Trial 1 Trial 2 
CAPA Liking of Games .83 .75 
Fun of Physical Exertion .69 .77 
Liking of Exercise .73 .69 
Importance of Exercise .50 .74 
Peer Acceptance .56 .75 
Perceived Competence .83 .80 
PSPP Sport .68 .85 
Condition .78 .84 
Body .83 .84 
Strong .83 .87 
Perceived Self Worth .71 .88 
Self-esteem .77 .78 
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Factorial Validity of Scales 
Factor analysis was performed to examine the overall factor structure of the scales. 
The results revealed considerable cross loadings among the scales for both instruments. The 
mixed results were attributed to the small sample size. Because it was not possible to test the 
factor structure, the consensus from other studies was used to determine the correct way to 
interpret the items in these instruments. 
While five scales are used in the CAP A, studies have not yet confirmed whether these 
scales are independent factors or collectively represent overall attraction to physical activity. 
A recent study on a large sample of children (Welk, Corbin, & Dale, 2000; Welk & Wood, 
2000) conducted a preliminary factor analysis of the CAP A. They reported four factors with 
eigenvalues greater than 1 but noted that one factor was accounting for a much larger percent 
of the variance (29%) than the other factors (11 %, 8% and 8%, respectively). Based on the 
scree plots and this criterion they reasoned that a single factor would be appropriate to 
examine a child's 'overall' attraction to physical activity. Based on the reported results, the 
items from the different scales of the CAP A were averaged to represent overall attraction to 
physical activity (Attraction). 
Previous research with the PSPP strongly support the multidimensionality of the 
instrument (Welk, Corbin, & Lewis, 1995; Wood & Welk, 1999) (Eklund, Whitehead, & 
Welk, 1997; Wechsler, Davenport, Dowdall, Moeykens, & Castillo, 1994; Whitehead, 1995; 
Wood & Welk, 1999) so the four scales of the PSPP were examined separately (Sport 
Competence, Physical Conditioning, Body Attractiveness, and Strength). 
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Repeated Measures 
The main research questions in the study were assessed with repeated measures 
analysis of variance. The results for each of the three primary outcomes will be discussed 
separately. 
Children's Attraction to Physical Activity 
The two-way repeated measures ANOV A revealed no significant gender by time 
interactions for the Attraction measure. This indicates that boys and girls responded similarly 
over time to the camp activities. There were no main effects of time [F (1,37) = .37, p>. 01] 
indicating that the camp did not significantly increase children's attraction to physical 
activity. No gender main effects [F (1,37) = .01, p>. 01] were evident indicating that the 
responses for the boys and girls were similar on the attraction scale. The values for the 
Attraction measures at both pre and post-test are printed in Table 2 along with the effect 
sizes. Because it is possible that the composite attraction scale may have obscured effects on 
some of the individual scales, the differences for the individual CAP A scales were examined 
(see Appendix B). There were no significant differences and the effect sizes ranged from low 
(.04) to a moderate effect size (.47). 
There were also no significant interactions [F (1,37) = .637, p>. 01] or main effects 
for time [F (1,37) = .960, p>. 01] for the Perceived Competence measure. There were definite 
trends for increases over time. There was a moderate effect size for this comparison at .43. 
Physical Self Perceptions 
The two-way repeated measures ANOV A revealed no significant gender by time 
interactions for any of the variables. This indicates that boys and girls had a similar response 
to the camp activities. There were also no main effects of time indicating that no changes 
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occurred in children's self-perceptions over the course of the camp. There were also no 
gender main effects demonstrating a similar response for boys and girls on the scales. The 
effect sizes for each comparison are included in Table 3. There were no significant 
differences and the effect sizes ranged from low (-.17) to a moderate effect size (.51 ). 
Table 2. Results of the repeated measures for time and gender in the CAP A 
Variable 
Attract Male 
Female 
Total 
Perceived Competence Male 
PACER 
Female 
Total 
Trial 1 
Mean 
3.10 
3.14 
3.13 
2.93 
2.72 
2.81 
SD 
.54 
.36 
.44 
.79 
.59 
.67 
Trial 2 
Mean 
3.04 
3.06 
3.06 
3.12 
3.10 
3.11 
SD ES 
.53 -.11 
.43 -.22 
.46 -.16 
.51 .24 
.67 .64 
.60 .43 
The two-way repeated measures ANOV A found no significant gender by time 
interactions for the PACER test. The results indicate that boys and girls respond similarly 
over time to the camp's activities. The main effect of time was significant [F (1, 44) = 25.6, 
p<. 01] indicating that the boys and girls fitness levels did improve over the course of the 
camp. No gender main effects were significant [F (1,44) = .76, p>. 01] indicating no 
differences in scores between boys and girls. The results of the PACER along with the effect 
size are shown in Table 4 and graphically in Figure 1. 
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Table 3. Results of the repeated measures for time and gender in the PSPP 
Trial 1 Trial 2 
Variable Mean SD Mean SD ES 
Sport Male 3.17 .63 3.38 .65 .32 
Female 2.86 .46 3.09 .53 .48 
Total 2.97 .54 3.19 .58 .41 
Condition Male 3.18 .79 3.19 .82 .01 
Female 2.93 .57 2.93 .37 .00 
Total 3.02 .65 3.02 .57 .00 
Body Male 3.07 .75 3.28 .61 .28 
Female 2.77 .71 3.13 .49 .51 
Total 2.87 .73 3.18 .53 .42 
Strong Male 3.04 .61 3.19 .53 .25 
Female 2.60 .69 2.71 .62 .16 
Total 2.75 .69 2.88 .63 .19 
Physical 
Self Worth Male 3.28 .69 3.50 .49 .32 
Female 3.29 .36 3.31 .53 .06 
Total 3.28 .49 3.38 .52 .20 
Self-esteem Male 3.49 .70 3.59 .37 .14 
Female 3.48 .48 3.40 .44 -.17 
Total 3.49 .56 3.47 .42 -.04 
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Table 4. Results of repeated measures analysis for time and gender in the PACER 
Trial 1 
Variable Mean 
Boys 31.9 
Girls 30.7 
Total 31.3 
*Time effect p<. 001 
-C: -
70 
60 
50 
"' 40 C. 
n, 
..J 
30 
10 
Trial 2 
SD Mean 
14.4 40.7 
15.0 43 .2 
14.6 42.0 
PACER Results 
Boys 
Trial 1 Trial 2 
SD ES 
23.0 .61 
23.7 .83 
23.1 * .73 
Girls 
Trial 1 Trial 2 
Figure 1. Shows means and standard deviations for PACER test in trial 1 and 2. 
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DISCUSSION 
The purpose of the study was to examine the effectiveness of the summer youth camp 
for promoting physical activity in children. The primary stated objectives for the camp were 
used as the basis for the evaluation of the program. Through the activities of the camp, the 
objectives were to promote positive attitudes, improve skills and competence in activities, 
and promote physical fitness. Therefore, the following hypotheses were used to evaluate the 
program. 
1. Participants in the youth summer camp will develop positive attitudes to physical 
activity. 
2. Participants in the youth summer camp will develop positive perceptions of 
competence and physical self-perceptions. 
3. Participants in the youth summer camp will improve their aerobic fitness after 
completing the camp activities. 
Overall, the study found little or no changes in attitudes or perceptions of 
competence. Fitness levels were found to increase over the course of the camp. Possible 
explanations for these results are discussed below. 
1) Attitudes to Physical Activity in Children 
Based on the theories of self-esteem and motivation, children are more likely to be 
attracted to sports that promote a positive sense of self, and promote competence through 
challenges. If sports or physical activities do not provide these characteristics, children may 
discontinue their involvement in these activities. Children's primary reason for participation 
in sport is "fun" (Gill, Gross, and Huddleston, 1983; Scanlan & Lewthwaite, 1986). For a 
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sport to be fun it depends on the personal accomplishment, excitement, and challenges 
involved. The primary reasons for quitting a sport are lack of fun, boredom, lack of success, 
or no skill improvement (Gould, D., & M., Weiss, 1987). 
The Children's Attraction to Physical Activity Scale (Brustad) was used to evaluate 
these social and psychological influences concerning children's attitudes about physical 
activity. The instrument includes scales assessing liking of exercise, liking of games and 
sports, fun of physical exertion, peer acceptance, and a cognitive component on the 
importance of activity for health. In the present study, a composite measure from all of the 
scales was used as the overall indicator of attitude. 
There was no significance indicated in any of the CAPA scales in the eight-week 
period of the camp. The effect sizes were too small to show any meaningfulness. There are 
several possible explanations for these findings. First, the camp may not have emphasized 
the areas of attraction to sport and liking of exercise. It is also possible that the instrument 
was not sensitive enough to detect any changes or that the sample size was too small to detect 
a positive or negative difference. Finally, the lack of significance may be due to the nature of 
the participants of the camp. The sports camps may attract only those children interested in 
activity. A majority of the camp participants (62%) had attended the camp the previous year 
so it may be possible that a ceiling effect occurred, they have already experienced positive 
changes in their attraction to physical activity from the previous participation in the camp. 
Perceived physical competence has been found to be a predictor of children's 
attraction to physical activity. Perceptions of competence have been found to influence 
emotions and motivate behavior to maintain involvement in physical activity. Attempts and 
outcomes of the activity are subjected to either internal information or external information. 
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Internal evaluation is based on the amount of effort exerted, achievement of self-set goals, 
and attraction to the sport. External evaluation can be defined as feedback and reinforcement 
from others or peers. The age-related shift from dependence on external to self-referenced 
sources is believed to be a contributor to maintaining high perceptions of competence and 
performance as well as motivation (Harter, 1978; Harter, 1982). 
Brustad has found perceived competence to be a strong predictor of each of the five 
dimensions of attraction. These findings provide theoretical perspectives about the relation 
of self-related competence perceptions in children and their motivation processes (Brustad, 
1993). 
No significance was found in the variable attractiveness of sport in either boys or girls 
this may be due to the small sample size. The study may not have provided enough impact in 
the area of attraction during the duration of the camp to effect the level of perceived 
competence in the children of the camp. The children may not have received enough 
external evaluation such as reinforcement and feedback from their peers and camp counselors 
to have impacted any changes. 
2) Assessment of Physical Skills and Self Perceptions 
Researchers interested in physical activity behavior have specifically examined the 
role of self-evaluations on motivational self-esteem (Fox, 1997). In the development of the 
Physical Self-Perception Profile (PSPP), Fox demonstrated that American college age adults 
have meaningful perceptions about themselves in respect to sports competence, physical 
strength, and body attractiveness. Subsequent work showed that these dimensions were 
salient in middle school (Eklund, Whitehead, & Welk, 1997) and elementary-aged children 
(Welk, Corbin, Nann Dowell, & Harris, 1997). Females have low scores for appearance 
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related perceptions and high importance of attractiveness; Results of physical self-
perceptions showed that active girls have higher self-worth and self-esteem (Biddle & 
Armstrong, 1992). Studies have also shown that physical self-perceptions are related to 
sports involvement (Welk, Corbin, Nann Dowell, & Harris, 1997) and physical fitness 
(Welk, Wood, Morss, & Pickering, 2000). 
Physical self-perceptions were used as indicators of physical competence. No time 
effects were observed for any of the PSPP scales. It is possible that self-perceptions are 
highly stable constructs or the instrument may not have been sensitive to change. The camp 
was only eight weeks long and this may not have been long enough to detect any significant 
changes in self-perception since this is a trait, which can be harder to change. It is possible 
that the camp did not provide the constructs to impact self-perceptions and physical skills, or 
that the small group of children in the study already had higher levels of self-esteem than 
other children their age. 
Gender differences in PSPP scores were also not found in the sample of participants 
in the present study, but trends were seen for higher scores among boys than girls. The 
majority of studies using this scale have reported significant gender differences (Welk, 
Corbin, & Lewis, 1995; Wood, Welk, 1999; Stone, McKenzie T.L., Welk, & Booth, 1998; 
Russell, Dzwaltowski, & Ryan, 1999). The girls had a moderate effect size (.64) for the 
Perceived Competence, whereas the boys' effect size was low (.24). It is possible that the 
differences observed in the current study were not significant because of the small sample 
size. When the effect sizes for the individual scales were examined large effect sizes were 
found for the Sport (.54) and Strong (.75) scales (see Appendix C). The mean scores from 
the Sport and Strong scale are comparable to the mean scores from other studies. (Welk, 
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Corbin, Harris, 1997). The gender by time interaction was not significant for the PSPP or 
CAP A data. The main effects for gender and time were also not significant. Therefore, the 
camp seemed to not have a major effect on self-perceptions among boys or girls. Other 
studies have found significantly higher scores in boys for perceived self worth, condition, 
body, sport, and strength variables than girls (Whitehead, 1995; Wood & Welk, 1999). The 
mean scores for the girls were similar when comparing them to other girls from other studies 
(Haggar, Ashford, & Stambulova, 1998; Welk, Corbin, & Harris, 1997). 
3) Cardiovascular Fitness 
Cardiovascular fitness is known to improve as a result of participation in regular 
physical activity. While there are some genetic and maturation influences, improvements in 
fitness have been documented in training studies with children (Harrell et al., 1996; Johnson, 
Russ, & Goran, 1998; Duncan & McAuley, 1993; Halfon & Bronner, 1988). The 
Progressive Aerobic Cardiovascular Endurance Run (PACER) was used to evaluate 
cardiovascular fitness in the present study since it is one of the most widely used field tests 
with children. It was developed as part of the Euro-Fit test (Leger & Lambert, 1982) and has 
since become a popular fitness test in the United States, including being used as the default 
test in the FITNESSGRAM youth fitness battery (Cooper Institute, 1999). 
PACER performance scores were significantly different from the beginning of the 
camp to the end of camp. The kids improved their scores in the PACER test over the 
duration of the camp. According to the original prediction equations for the PACER, this 
increase in PACER scores would correspond to a 9% improvement in V02 max from 
beginning to the end of the camp with the girls and a 5% improvement in V02 max in the 
boys from the beginning to the end of the camp. The mean V02max increased from 44.6 to 
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49 .5 ml/kg/m for the girls and for the boys it increased from 44.6 to 4 7 .1 ml/kg/m. These 
V 02 max results are in the normal range for children of this age range. 
The children were involved in various physical activities every afternoon for four 
days a week. The camp provided a regular pattern of physical activity for eight weeks, which 
is related to helping improve fitness levels. Each day at the camp, the children were highly 
involved playing sports and swimming. The camp was separated into groups of 
approximately twenty kids. These small groups provided frequent opportunities to be 
physically active during the activity. National physical activity recommendations have been 
established for children suggesting substantial benefits can develop in children who engage 
in 1-2 hours of physical activity per day (Corbin, C.B., Pangrazi, R.P., 1998). 
It may be that the participation in other sport activities outside of the camp over the 
summer helped to improve their fitness levels. A 57% of children were involved in summer 
sports outside of the camp such as swimming and/or softball and baseball. 
The limitation for concluding that the camp was solely responsible for the 
improvement in the children's fitness level was the lack of a control group to compare fitness 
levels of kids that did not participate in a camp. It could be possible that kids who are home 
from school in the summer are more active than what they are during the school year. Thus 
an improvement in fitness level could occur naturally over the school break. 
Improvements in fitness may have been attenuated by too many missed days by the 
kids during the duration of the camp. A study by (Rowland, 1986; Rowland, 1986) found 
that the time of year can impact the success of the camp, a camp in the spring was found to 
be more successful due to vacation conflicts in the summer. Attendance was higher in the 
spring camps rather than the summer camps. 
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SUMMARY 
Overall, it is important for children to develop regular patterns of activity. 
Unfortunately, there are many factors that have made it harder for children to be active. 
Many schools have reduced the amount of physical education that is provided. The Surgeon 
General reports that daily enrollment in physical education classes has decreased from 42 
percent in 1991 to 25 percent in 1995 (U.S. Department of Health and Human Services, 
1996; Johnson, Russ, & Goran, 1998). Many schools now restrict recess time, and the 
popularity of computer games and television can lead to sedentary lifestyles at home for 
children as well. 
Data from large population studies indicate that activity levels peak in children at 
around 13 to 14 years of age, and then markedly decline (Riddoch & Boreham, 1995). 
According to the Surgeon General's report about half of American youths 12-21 years of age 
are vigorously active on a regular basis. Within those data girls have a much lower rate of 
physical activity than boys. 
The summer camps provide an opportunity for children to be involved in adult-
supervised activities over the course of the summer. While the ISU camp did not yield 
significant changes in attitudes or perceptions, it did promote some fitness gains, and trends 
were evident for most comparisons. Some qualitative observations from the camp may be 
useful in trying to improve the quality of the program. 
This particular sport camp may not have provided a structured enough program to 
create large effects. The children were often given the choice of what activity they wanted to 
do that day. Most of the sports activities the kids participated in were badminton, soccer, 
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hockey, broomball, pinball, and some form of tag. A lot of time was wasted, however in just 
organizing and deciding on a game to play. (Duncan, Boyce, Itami, & Paffenbarger, 1983; 
Kleinman, 1998) studied the relative effectiveness of a structured physical fitness program 
and compared that to regular organized activities for fifth grade students. The level of fitness 
was measured over a nine-month period and the results showed a significant improvement by 
the experimental group in flexibility, endurance and strength during the school year. 
In the ISU camp, fitness was a desired goal, but was not pursued as the sole goal. It is 
generally believed that sport participation can help develop learning and participating in 
physical activity. If camps can help children learn to enjoy physical activity and develop 
physical activity patterns then this may help them to become a physically active adult. 
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APPENDIX A. CAPA QUESTIONS 
Liking of Exercise · 
( 4, 7, 18,24,40) 
4. Some kids don't like to exercise very much BUT other kids like to exercise a whole 
lot 
7. Some kids feel really tired after they exercise or play hard BUT other kids don't feel 
so tired after they exercise or play hard 
18. Some kids don't enjoy exercise very much BUT other kids enjoy exercise a 
whole lot 
24. Some kids think that they feel really good after they exercise or play hard BUT 
other kids think will feel bad after they exercise or play hard 
40. Some kids really don't like to exercise BUT other kids do like to exercise 
Importance of Exercise 
(12,20,27,31,38) 
12. Some kids think that the more exercise they get the better BUT other kids think that it 
is not good to get too much exercise 
20. Some kids try hard to stay in good shape BUT other kids don't try hard to stay in 
good shape 
27. Some kids think it is very important to always be in good shape BUT other kids 
don't think it is so important to always be in good shape 
31. Some kids don't think that exercise is so important for their health BUT other kids 
think that exercise is very important for their health 
38. Some kids think that exercise is the most important thing for good health BUT 
other kids think that other things are more important to good health than exercise 
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APPENDIXB. CAPASCALES 
Results of the repeated measures for time and gender in the CAP A 
Trial 1 Trial 2 
Variable Mean SD Mean SD ES 
Liking of Games Male 3.13 .90 3.17 .78 .04 
Female 3.03 .71 3.23 .53 .28 
Total 3.07 .78 3.21 .63 .18 
Fun of Physical Exertion Male 2.96 .87 2.81 .82 .17 
Female 2.95 .61 2.92 .65 .05 
Total 2.95 .71 2.88 .72 .10 
Liking of Exercise Male 2.88 .85 3.07 .67 .22 
Female 3.17 .62 3.14 .62 .05 
Total 3.06 .72 3.11 .63 .07 
Importance of Exercise Male 3.50 .61 3.32 .76 .30 
Female 3.51 .49 3.43 .65 .16 
Total 3.51 .53 3.39 .69 .23 
Peer Acceptance Male 3.16 .62 3.19 .70 .05 
Female 3.26 .55 3.00 .73 .47 
Total 3.22 .57 3.07 .72 .26 
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APPENDIX C. PSPP TABLE 
Effect size for individual scales for boys and girls 
Variable Effect Size 
Sport .54 
Condition .39 
Body .35 
Strong .75 
Perceived Self Worth .17 
Self-esteem .20 
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